Background and Purpose: Blood pressure changes in the year after acute stroke have been poorly documented.
H igh blood pressure (BP) declines spontaneously during the first 4 days after admission to the hospital in patients suffering an acute stroke.1"2
There is no consensus on whether previously instigated antihypertensive treatment should be maintained, reduced, or withdrawn as BP decreases during hospitalization, and the uncertainty persists at discharge. In a study of 63 patients who suffered cerebral infarction or transient ischemic attack (TIA), BP increased after discharge. 3 To be able to decide what antihypertensive treatment is necessary after discharge from the hospital following acute stroke and to illustrate the frequency and degree of orthostatic BP reactions in these patients, we prospectively studied the natural BP course over 1 year.
Subjects and Methods
There were 633 consecutive patients with acute stroke admitted to the Department of Medicine, Danderyd's Hospital, Stockholm, between January of 1987 and February of 1988. Of these patients, 258 were treated in the specialized stroke unit (admission criteria: a patient, regardless of age, who without preceding trauma to the head, presented with focal neurological deficits with a duration of no more than 1 week, or patients with TIA during the week before admission). Because the availability of beds in the stroke unit was not sufficient, patients, especially those with stupor or coma, were also admitted to general medical wards. Some TIA patients were discharged directly from the emergency ward after investigation. Thus, the investigated patients constituted a selected stroke material.
To estimate whether the findings concerning our selected material are representative of the whole stroke population, patients admitted to the stroke unit were compared with those admitted to general medical wards. For further comparison, data from another Swedish stroke unit without any exclusion criteria for admission4 are also presented. Results Nineteen patients (7.4%) died before discharge, leaving 239 who were discharged alive. Thirteen patients (seven men and six women, 5.4%) were excluded; four had moved abroad, one had moved to another hospital, and eight refused to take part in the study. There were thus 226 survivors (mean age, 73 years) who took part in the study (128 men, mean age 71 years; 98 women, mean age 75 years). Forty-one percent of the patients had a history of hypertension, 20% had suffered a previous TIA or stroke, 16% had atrial fibrillation, 23% had coronary artery disease, and 13% had diabetes mellitus. History, symptoms, examination findings, course of the disease, and final stroke diagnosis were discussed and established by the stroke team at weekly meetings. The distribution of diagnoses is shown in Figure 1 .
As expected, the frequency of patients with TIA was lower in the stroke unit than in the whole stroke population (Figure 1 ) because some patients with TIA were discharged directly from the emergency ward. The admission of fewer patients with stupor and coma caused the mean age of our subjects to be lower and resulted in more men than women and fewer patients with cerebral hemorrhage being admitted; mortality was also lower. More aggressive investigation resulted in more cerebral thromboses or cerebral emboli and fewer undefined strokes being diagnosed in the stroke unit than in the general medical wards. Only minor differences were seen in the mean age and distribution of diagnoses compared with another Swedish stroke unit ( Figure 1 ). However, mortality in our stroke unit was lower (p<0.001).
During follow-up of the 226 study subjects, BP increased (p<0.001) in two thirds. Mean SBP increased from 139 to 160 mm Hg, and mean DBP increased from 78 to 88 mm Hg (Figure 2 ) from the fourth hospital day to the first checkup at 1 month. (Compared with discharge BP, the corresponding increases were 149 to 160 mm Hg for SBP and 82 to 88 mm Hg for mean DBP.) The rise was seen in both previously normotensive and hypertensive patients, but there was a constant significant difference between the mean values in the two groups (p<0.001) that was seen at all four checkup examinations ( Figure 2) .
Patients who were older than the mean age had a higher SBP and tendency toward a lower DBP than did patients who were younger than the mean age. Thus the older patients had a significantly higher (p<0.001) pulse pressure. Women had a higher SBP than men (p<0.01). However, when age and history of hypertension were considered there was no difference between the sexes. Nor were there any significant differences in mean BP or the increase in BP at 1 month between patients with various stroke diagnoses or patients suffering their first or a recurrent stroke. There were no significant differences in mean BP at day 4 between patients who died or had a nonfatal recurrence during follow-up and the remainder of the patients. The BP level reached at 1 month remained stable, with no significant change at 6 or 12 months (Figure 3) . At 3 months, when only the nurse saw the patients, BP was somewhat lower than the previous and subsequent measurements in all groups.
SBP decreased by >5 mm Hg between day 4 and the 1-month checkup in 31% of the 226 patients. These patients were older and had a higher mortality during follow-up than those with an SBP rise (Figure 4) .20 mm Hg when rising from the supine position to standing, were noted in about 20% of the patients. The mean decrease in SBP in this group was 27 mm Hg ( Table 1 ). The prevalence of orthostatic reactions was constant at all follow-up examinations but tended to be greater in patients whose SBP decreased between day 4 and the first checkup (Table 1) . We failed to find any characteristic in the history, BP levels, laboratory findings, or medical treatment that differed between patients with and without orthostatic reactions. Nor were there any differences in mortality or stroke recurrence. Discussion We found that BP increased considerably in two thirds of stroke patients 1 month after discharge from the hospital, and this increase was seen in patients with and without a history of hypertension. This increase was not dependent on the final stroke diagnosis and occurred equally in patients with cerebral hemorrhage, infarction, or TIA. Mean BP was significantly higher in previously hypertensive patients than in previously normotensive patients throughout the follow-up year.
Our patients were slightly younger than those in some studies. The increase in mean SBP and DBP up to 1 month after discharge was seen in 69% of our patients. A similar course has been reported in other studies,37-9 including studies of 12 patients with essential hypertension (mean age, 53.9 years)7 and 72 patients (mean age, c70 years) discharged after myocardial infarction and without antihypertensive treatment.8 An increase in BP after discharge from the hospital following acute stroke was seen in 63 patients with cerebral infarction or TIA reported by Janssen et al. 3 In a double-blind, placebocontrolled trial of nimodipine in selected patients with acute stroke an increase in both SBP and DBP was shown in a table but not commented upon.9
The 31% of our patients in whom BP declined after day 4 were older, appeared to be more seriously ill, and had a higher mortality during the follow-up year than those with a BP increase. However, the prevalence of a history of hypertension or congestive heart disease was not higher in these patients. Dobkin10 reported orthostatism to be a risk for the development of stroke. Thirteen of 80 consecutive stroke patients had orthostatic BP reactions defined as a decrease in SBP of >20 mm Hg when rising from the supine position to standing. There appear to be no other reports of orthostatic reactions in stroke patients. The prevalence of these reactions was about 20% in our study, and we caution that orthostatic reactions be taken into consideration when deciding antihypertensive treatment.
The marked increase in BP that occurred in the majority of our patients after discharge from the hospital suggests that antihypertensive treatment should not be reduced during hospitalization or at discharge except in obviously hypotensive patients. The BP during a hospital stay with bed rest and relative inactivity should not be considered as the usual resting BP. Treatment should therefore be adjusted at an outpatient follow-up 
